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ABSTRACT: 

A soft handover system is provided for a multiple sub-carrier communication-system, applicable 
to the uplink (mobile unit to base stations) and/or the downlink (base stations to mobile unit). The 
soft handover system uses multiple sub-carriers to simultaneously transmit multiple sub-carrier 
signals between at least two base stations and the mobile unit in the uplink and/or downlink. In 
certain embodiments, the soft handover system provides for synchronized multiple sub-carrier 
transmission such that the delay differences between the multiple sub-carrier transmissions from 
the different base stations arriving at the mobile unit are within the guard time of the multiple 
sutvcarrier symbols. Certain embodiments of the soft handover system use the same set of 
sub-carriers for links between the mobile unit and the base stations of different cells, and other 
embodiments use different sets of sub-carriers for links between the mobile unit and the base 
stations of different cells. In the soft handover system using the same set of sub-carriers, the 
mobile unit receives downlink signals with identical data content from the different base stations. 
The mobile unit need not distinguish between the signals from the different base stations. The 
mobile unit just treats the downlink signals from the different base stations as multipath • 
components, thereby increasing the diversity gain. In the case of a multiple sub-carrier CDMA 
system, the soft handover system can use the same sub-carriers as well as the same CDMA 
encoding and/or spreading code. 
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izx:h^ix^. S=^l)«t1i!Sl 6(cJ:-5-C^t-l>-fe7b 

<r>mmmi&i:m^^iv 7 h • a> H7i--n'- • i^-xrA 

^iia--yh22 (01 ) i7)^m50lZim 

^£&mim 16 (01 ) *>.bcoy 7 h ■ F^j-WN- 

(iifflTjPJ^u -y ;7 7 4 i {iiffltliE7'D -y 7 6 

^>t. M=5r^Sll!!^l 6fcJ:o-C^t'l.-b y h^iiJIfij* 

^, SDS[§Sfi}«^J:d4-S^.glS2{s. ^^i^*<^Ti7i^ 
1 1 ^I.^SiiJj^jScie-^«0|5]-a5^-(C*fJtDt-|.^t'l.-t 

(00243 $'mmmi^c d m Aiop^-c-ts . nmyo 

■y9 8 3{4. CiffllflET'u ••/ 9 7 bn^oiOffllEL/'cliM 
jJliSs-Sfit o mm^- y b 2 2 " ( 0 1 ) tCit 

78 3{M(ili4 0(02) J0|)'l.|ISi>BS.(C|)ot(4 
C D M A 3 - K(cm^ $ ii/j?|IEa[AliltSMjS$:iara$ 

m'hmmit>a.-ciii^imwi:i-~yh22 im 

1 ) tCj|^$fl/L'|5)-c7)CDMA3-H$rSffiL. JsJ: 
t/f/t fcfiSt-'SStSii 1 6 a - c i^gft^iia:! -y h 
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2 2 (01 ) tCtg^$/UtS=2:*CDMA3-H^i$ffl 

a-c*<gfi^JL^>y h 2 2 (01 ) tll^^il/ilSI 
-^CDMA3-KSriiML. Jiitf/^^ttiS^SS 
ifi^ 1 6 a- c*>-Sfi^JL:i-y h 2 2 (11 ) izf^ 

^futS'Srs c D M A 3- K ^ fiEffl Lx ^^im^simm 

< y^^hmxz-th z. t ti^X'^ h . 

c 0 0 2 5 1 hh^mm:\t. fflKSs stia-^^r 

□ y 7 8 \izt^%mmm^^Wk'{i.-)yth , i^sm 

ms 2im^iHzmi$'mmco^^\mmn-^ 

gS8 2 Caj:<]-ri. . Stl!!^ 1 6 a - c *<S^|,-t y h 
cOHliSi*&Jit^aii)^ac D M A S: jSeffltS^t, 

ii-^B8 2Ji. mmmm^m-m^znm 
a^t-i.. ^i^c.m^£hmm\6&-c^zi:^xm 

sfirS C D M A 3- K J-^^ffl-Tl. fcSHSfeJgSt'Jl. H-^ 
|,CDMA3-K5rfflv^fflW$-ti-. f • ^^ru-^r y 
iPL- .y h 2 2Cm-SP^:*S<7)^SsiJj83*SSE#<?) 

\:z\i!,i:^ixh. mw£'m\m. mmmm.mm 

ti^if.:iiJ.—f8 0 iziii:h ^til . 
[0026] -IKt. 0PDMi^XrA^J:3^^fii) 
aMiS^Xri.(7)ie-^jlJt(iii6#^CDMA>-XrA<;) 

ACS^-ri.Wk^mi. 0i];t{^^=3:CDMAvXr 
A<7)^^ J: O t ® t < ^rv\ ^SiBKMai^XrA-e 

m<r) 1/10 *^'(!^gB#^-C'$) I. ) , T -y r 'J y ^' ±T' 

y 7 H ■ A>-K3r-A<-<7)^^cS{:$)o-c{i, stfiii 1 6 
a-ci4. f^mwm!m^i.zmh%w^^>im 
(c^iia- -y h 2 2\z3;.->x\mwmxmmm 
m^^'^m'^tx'hi,. $'mm&{tm^m-h 

mvcm^mthzbtix'th. y^y^iy^ix- 
y 7 h • f^y H5r-A'-<ow=j)^ i: # , y 

h 2 2<4^Ss'Mj^§i*fe^cOfi?4|B#^(*)tC^'5:2,«t1l^ 
1 6 a - c *^ii>cOlg-C(OiltSiiiScOffi-^t>g(lt^^f 
. Wj:^^Vm 1 6 a - c *i^t'l>g']jiSj*jSt-|5lli$ 

izmi-^t^y^y'Jyi'±(nv7h • AvH^r-A' 

- • •/;?.TAc7)$,|,^igJ^S-C{i, ^x--y h 2 2 

(01 ) 'c&miet<^mztm<7)mW'£^x'h 



A' (GSM) ^io^:i^9l#7c«^ (TDMA) v;^ 

( 0 0 2 7 ] ^^UffiffiJii^XTA (GPS) til S 

- 9 5 C D M Ax;trA{cfc«tl>S«6^*«|5lM:$ii6 
*£C(Rfc«it{C^i5*S^rSSti!>^ 1 6 a - c rl^JW 

mx-m S C 1 8 Lt ) mttziim'J y^ tCcfc 

mz. miM. ^h.^ti<mmwizm>.>mmc^hz 

T-<*y- vXtA (PHS) {i:»c»$-^tS«lil«o|si 
m2:llfif-ri.h#;c'5ii-CV^I>. MSG 18 

(01) imm 1 6 a - c «o|5|»l^b{cfi6ffl-ri. t 

■C'#l>. »ip.- yh2 2(4;S^'!?y'Jy^'C0^->''yy 

x-mmitij^x^i. mm. yi\^-r ■ x^v\)\^ ■ t 

AM ;K G S M ) {Cfe(tl) J; ^ tc, ^iia- y h 2 2}&»' 

1., ^ff>\k. mmi ^mm:2-~yV22if''m\m 
^mhzt\zi.'>xmWi\(>\mm%<m-s.%t 

[ 0 0 2 8 ] y 7 h • Ay FtT-a'- • i^XrAti^C 

tt$-e2ttl.^i:^S6DttS. lll(cy7h-AyH 
^r-./s- . i^Xf AOj)I.IIS6ii?S*05i^iOll'C>X'J7 
$-^t^^X';72 6rS^t, l4l!|x'J72 6{i-(r;H 
4a-cS0Ji^^lSt;{ii-ltl.. t^^t, ■pSi^26lCfc 
{t S^KliX y h 2 2 \mm 1 6 a - c /";->4>itlS«i?t 
l§C'(l#$:Sflf 0 . y 7 h • yNy H^T-a' 

- • i^XTA{±^(;x 7 2 6 rtictjftSfi^iOfiStt 

3 iti.. ^i^tc. mxU72 6{iSt|!!l 
1 6 a - c iDi^<r)'yii < t ijZ.-Ot-C^W6^ 2 6 t\<rs\m 

axy h 2 2^<7)afifi^.ie5lS(:+i)Vh$ t'^''( 5 y 
^^■;r7-t7h5-i,;'>:-tf-|.|ll6l7&i^S, fti^ot. V7 
h • /Ny • -yX^Ui^A 5 y/ • Hi^ •■> 

h;3»'it«(S^;«;dt'X'J7!*lt'?)ott-b/H 4 a-c:t 

mz-B^^WH^x-hm^h. ^iit^<r)y.')rHzh'> 
t. Stglll ea-ci. nm^-yi^22i5Xlf/t 
tziiyiSC 1 SJsSt'SSJa^ 1 6 a- c*»A><^1^35< 
itmWi t ^ i y/t-^ifti:^ y h 2 2 C j: otSfl 

^(01. f?i)a:i y h2 2A>f>(7)fi^{4, 

-CiiMSC 1 8X'cr)1ISLmtmizmt, 3>§l^i^rt 

TmaSifi^ 1 6 a - c oTg(i$n'^Jt^>K^ 

[0029] SIs^, ^I^B^Bi^iSatw J: l> y 7 h • /Ny 
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2 2iimm 1 6 a<7)^nm-t}\^ • x g r 1 4 art tc^ 

0 , mm 1 6 a t^ifti- y h 2 2 1 <^ia-Cfi=*)ilS 

at<omiltS^'<^^T^) I. , ^fjp.- 7^22 tiS 
jfi^i 6a$-:frtiifiL, mmi eat<ommzmi 
JL- .y h 2 214— b 7 immmm^mmt 

h, 9iHf. m:J-=-yh2 2ii. SJfi^l 6 afc<Oji 

mzm t^s 1 0 0 0 <oiiiffiisa^<^rt . -ffl 2 4 ii<o 

[0030] ^m^-'V h 2 2{mim 1 6 aii}^(i<7m 
^'^iJ UKiUt , 1 6 b - c *»<bO^-^ 

ttK-ti,, mi.\i. ^j^- V V22\i. mm 1 6 

a - c \,zm-h l it*HOf&^<i#ej*^^ y 

t, Hx^'tl!^&im 1 6 a - c ^0l,^-fi^*>^7)T- 

(iWi.{fRSS I 6 5 (03 ) i^-fhZtl.Zi.nX 

[003 1 } ^aa.-vh*<tt!Li±rxi*>4>X2St'^i) 
thbt. ^iO#.^fiaj(cJj<tl,^iP-- -y h 2 2(aata 
1 1 6 a*-t.iOjifi(t-^iag&<i:Loo^ 0 , u'^ 

b 2 2 i e c f?h<r)mm%^<n^^m!,h-f 

mihhi^^m^iX'hif::^. mi:3-=- -y h 2 2{4S 

miecbwyh ■ /\y H^-A-jfgg^g-^t 
i>, ^^o^^^lD^£^st'{4, fm:i---yh2 2iimm 

mS'Sr^ilfPSrMSC 1 8^]R0ifeJ^5. »i)i--y 

h 2 2(4Stfi^ 1 ect^(^(7)mmm(o^ii\^<)\^tfz 

^-h^-ttl). -ftiboT. Stfil^l 6c^i5^|^)a-7h 
22*»^>^ii!!^l 6c^mmm(^mmtzm':!^m 

miecb'^§l}jL-'yh2 2b<^m(OV7h AyH 

m 1 6 c{iSfi!iJ.::i-y h 2 2i}^t>m^mmiv 
7h ■ Jsyv^^-y'^-zx^-h^-^hMScia^ 

Irth . $ mi- 7 h 2 2 ti^ flji^Slfi^ 1 6 
ct-(^mthmmm^:mm l e a^ ;^^(4 1 6 
c{Cf5i*t-I.Ci:*^T'^. L*»tatfi!^16ai/::J41 



V^^husciQ\,z^hi\.h. 

(0032] y7h ■ f\yYit-f<^-iX9-V^^h 
tzib. ms^--yh22kmMiec^ iiV7h-^s 

yy\i:t-^^^izx&if^s.yi^iz-o\.\x. V7h- 

/\y Yi^-j^-fizmH-thmm i e tsBSiMaitcov^ 

•C. iii.lf/ttiii'/7h ■J^yVit-f^-m.i.zmH- 
th^'^Wm.^- KiJ ilX/^fctiC DMA3- H 
(^fiH!»iS«CDMA<^)|lifitifeO) (COk^TMS 

c 1 stitim^mm^-m-fh. hhrnmrnx- 

{4, ^ip.-7h2 2l4Stt6^1 6ctf0y7h - Ay 
K;i--A'-g[^lC{|4./v:Sti!!l l 6 a t<7)iHl(ClSL# 
ilp.^7 h 2 2CJ:oT(S6ffl$h.TV^SI^— fe7 V<m 

1 6 a t [5) t^r-r? r 1^-- 1 7 h cOiiJfiSJHl^t::^*^^ 

m^--/V2 2f.zm.th, iT^yoy^izh-^x. ^ 
ip.:^ 7 h 2 2 R-T-^ t ftC^a<7)MiIliSiM»^ 

titx'^^j:^\ m=^<7)&mmms.n-nMfmmmzmit 
xm-f-:}'mMt^mm i e a 1 1 e ccofa^iz 

WBfttlZtmitK V7h • A> K:t-A-- V 
$^>(w. V7h nyVpt-J^-- > 

xr^(/)Zff)Xd^j:Mmmiiitmmm>mx\ n 

[ 0 0 3 3 ] $ iitl. ^aiMjMiSC D M A > Xt^AIC 
$»-)-cy7 h • Ay K:t-A'- • >;^tA{4. SJfe^l 

6 c h i7) V 7 h . A >- K jj--A'-tg^^SK ^9 (C^ L a 
imi6abmmtlf.z>^. Wm:^-"-'h2 2izX'>X 

mm^iix ^^mtmsmi^b Pi-ioc d d m a k 
[0034] t^mmrmirzfiimmmx'ii, ^ 

ija- .y h 2 2 iStft^ 1 6 c > 7 ^ H 

*-A'-^i!^/-i^(:^5:S-t ••' h^ilflmi^rl^St 
I, , ^iP-:^7 h 2 2m4-SSJS^ 1 6 a t 1 6 c * 
iS^iJL, Stfi^ 1 6 a t 1 6 c^'v^^fl^^- SiI^rCfSP 

th, m-^x, mit:m^^mim^^fm^--yh2 
2is.2 4miztth'oiz4 8m(r>^^3:hmmmr^m 

^mtimfii:'£'m'c-ti>, V7h • a> Kjr-A-jf 

AyK^j--A'-. vXf-A(4. Sfig|/-f A'-^TT-fCO 
LfiaiiJffijll«<OSJ0 i-CCRILSlft^ 1 6 
fttiIffiiSjSx;^Ti^<Cj>ot. V7h AyHTf-A' 

- ■ i^xrMi, m-ttzitm-^-t y h:ommi&±. 
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s, 

100 3 5] «l)fiX2(CfeV^-C, ^iJi-y h2 2{iy 
7 h • Ay HjT-a-^SC* 0 . ±a Lfc y 7 h • a 

-hot - y7h • AyH^-A 

T . y 7 h • Ay Hyf-A'- . y;^ri*m^— t y h<^ 

h 2 2 tmimi e a-h t(Dm<r)mm'c. mm. 

S -fe •/ h ^§i|tSj««^&fiEffi L^iP.- -y h 2 2 i: Sifi^ 

1 6cfct7)ig<7)«gir^f3.it*^'T'^i>. §^,1:, y7 

h • Ay K5j--A-- • 'yXrMiith'0<ommmW. 

^tt<x'^ . ^zxmm:!-- y h 2 2i}<mx 
^mmini>mmmm. vyh- AyKj|--y>- 

• y;^TA{±y7 h • Ay K5r-A'-(cK^tl>^^l. 
S tt!l^ 1 6 a - c <C t o t Pl-t'^ I. ^TgjcDiiflgiijS 
M'5r&Stl!lll6a-ctctoTM^I)«TISogJ 

[00 361 CC7)1t^WCt3V^-C«!L-5.X2*»<bX3^T' 
o??I!jb#, y7 h • Ay K^f-A- • i^:XTJ^l,iztil,z 

Mj$CDMA(^W:$>')T, y 7 h • Ay K:t-A'- • 
mi>X'^h. Zm^mX'li, ^J---yh2 2{i 

zi^it^izmnmm 1 6 ht^^<7)im^^iiiijt 
I . ^sftaa-y h 2 2im^cr)mmv^}&t , ^^-t y h 

i>'/mmi-^y^iv^'t=''^thztizxr>xmmi 

6him^lZtiPX'tl, ith-yX. ^Ifti- yh 
22{iMSC 1 SfcgJt^l SatfcJil 6ci0-:^2- 

ifimmi 6bi}-i><7)'Mmzx^xmmi 

m 1 6 b{i^»J.:i-y h 2 2cnmzmi1^^(7)§m 

[0037] ^a:i>y h 2 2iilXf/tfz\%m^ 1 

6 b(i^ilja:i y h 22iil^/±fz\iWm 1 6 

fi^ai^iijfiM-r'&y7h yNyK^r-A'-srA^- 



P'<Jt'UUi-e$)it(f, y7h • Ay^'5}■-y^•-A^;^.:5'- 
^ . ^ip.- •/ h 2 2 tWm 1 6 b h<rmz-J 
7 h • Ay K5r-A'-ggES?i4t ^«p.--y 
h22iSit!!^16b{iMSC 1 StSfik^l 6atfc 
<±1 6b$-:n-Lft^gi^fflfg^35}atS. fi^Sliffifg 

Wiltfi^ 1 bmyy • >syYis-f^-w^ mi. 
\i. Wm 16b) $-li4L, y 7 h • Ay Y-i(-)<.- 

msz%x.xmm),zm^ti iaxx/zttcum 

W\li^^^C D M AiOHiffi tCfig L C D M A 3 - K (Cffl I ■> 4> 
) , y 7 h • Ay K^-A'-jf^i'SEi-f I. 

[00381 t6.*.X 3 l,zis\yx y 7 h • Ay K;t->'N*- 

• y;^ri.{5#ISar: y h2 2i:«ffi^l 6a-ci:co 

1 6 b^iOy7 h • Ay K^-A-tg^*<flfi«oa«il^l 
6aiJj:l//i/::(il 6ct<mmizmm$ilh—t'y 
h(nmmi& ( ii J: t/^aiil^gajiic DM AiOWcJiSt 
|> [5l-<0C D M A 3 - K ) XmiL $ ill. cOt'$>iUf . II 
ip.;i.y h 2 2titt;fiDe^=5r<i^Sr^ttS8m3i5:>i-> LT 
aait*«t'#l>. mmiecb<r>vyh -AyHgf 

^*>fficO«ti!!^ 1 6 atiXl/Zttzii 1 6 c >i7)afi^ 
fzMzm^ix:i>^^£l—tv hosiJiSjMiS^ 
ttSiMjIftC D M A<:o^Hci3(tl>M^I' C D M A a - 

i-t-yv <nw\mm ^m^^xm^i mi.iz^s.mi- h . 

[0C39]^»:i.--yh2 2illt!ill6a. 16c 

b <m<r>m<^m'M.m<h h k/uotIw^t ixa 

0 . i>J:Df/*^c(±^ISi-'y b 2 2 1 6 b i: 

X3*>'^Jlb,irX4'VC05^il)B^, y 7 b • Ay HtT-a- 

• •/;^rA{i, ZiOlf^lfiT'iiy 7 h • Ay k^-a'- 
04Jtl^-?-c7)i* ttS. ll^5ffl^Ji^iP---y h 2 2 
aXlf/t tz\i&ym 1 6 a - c (C J: -5 Tit 5 i i *«-C' 

• I. , i ^o^^.^^Jg.^.■c(i , mvm 1 6 a - c ^ y 7 

h • Ay K 5i--y>-^^cffi$r ^<r)tti:ZlXi5<>^iz^ 
v^tMSC18S'^tfi^f5i*fflf8$:3<mL, L*'i>S 
tfi^ 1 6 blS^iSi- y h 2 2 iiOaHSrf I ^^ot'V. 

I.. itL*X4T'(i. ^iJi- y N 2 2ii&^V7 h ■ A 
y Fjf-A'-i7);tit®-r'{it^< , ^iia--v h 2 2 toil 
fmStfil® 1 6 b 5:31 L tiTt)ii|. . 

[0040] frtfiUJfij^JSfiofliitc. mmm.y:^T 

J^iZnt^ y 7 h • Ay K^-A- • iy;i.TA{Zttbi: 

X.. iiXr//tfcmmLtzV7h ■ /Ny Kjr-A'- • 

IgT'J)!.. f?li.(f. y 7 h ■ Ay K^r-A- • i^XT^ 
iiV7 h ■ J\y ]^^-J<-^miZXht^t'0i)y7)^.^l.z 
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1 0 0 4 1 1 Lx^tzhm-^^mwmmm 



[02] *^BScoj>l)TOcJ:§y7h • Ayh'^r-A' 

- • iyxr2^\izmx'th^mmm'^mmm% 



18 
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